Characterization of the intracellular and the plasma membrane Ca2+-ATPases in fractionated pig brain membranes using calcium pump inhibitors.
The Ca2+-ATPase activity of isolated membranes and purified plasma membrane ATPase from pig brain was measured in the presence of specific inhibitors. The inhibition of the enzymatic activity by vanadate presents a lower affinity in microsomes than in the synaptic plasma membrane vesicles, showing K0.5 of 0.4 and 0.2 microM, respectively. The purified enzyme showed a higher sensitivity to vanadate with a K0.5 of 0.10 microM. Thapsigargin (Tg) and 2,5-di(tert-butyl)-1,4-benzohydroquinone (BHQ) were stronger inhibitors of the Ca2+-ATPase activity in microsomes than in the synaptic membrane vesicles. The activity of the purified enzyme was not affected by Tg and only partially by BHQ. Cyclopiazonic acid inhibited the enzymatic activity in all fractions, being more sensitive in microsomes. The microsome preparation incorporated 32P from [gamma-32P]ATP into two main proteins that appear at approx 110,000 and 140,000. According to the inhibition pattern, the lower phosphorylated band was identified as the sarco(endo)plasmic reticulum Ca2+-ATPase, being in a higher percentage than the upper band. Synaptic membrane vesicles also incorporated radioactive 32P into two protein bands. The 140,000 protein (upper band) shows the typical behavior of the purified plasma membrane Ca2+-ATPase, being more abundant in this preparation than the organellar Ca2+-pump (lower band). This study highlights the heterogeneous nature of the Ca2+-ATPase activity measured in brain membrane fractions.